Cochlear implants (CIs) provide speech perception to adults with severe-to-profound hearing loss, but the acoustic signal remains severely degraded. Limited access to pitch cues is thought to decrease sensitivity to prosody in CI users, but co-occurring changes in intensity and duration may provide redundant cues. The current study investigates how listeners use these cues to infer discourse prominence. CI users and normal-hearing (NH) listeners were presented with sentences varying in prosody (accented vs. unaccented words) while their eye-movements were measured to referents varying in discourse status (given vs. new categories). In Experiment 1, all listeners inferred prominence when prosody on nouns distinguished categories (''SANDWICH" ? not sandals). In Experiment 2, CI users and NH listeners presented with natural speech inferred prominence when prosody on adjectives implied contrast across both categories and properties (''PINK horse" ? not the orange horse). In contrast, NH listeners presented with simulated CI (vocoded) speech were sensitive to acoustic differences in prosody, but did not use these cues to infer discourse status. Together, this suggests that exploiting redundant cues for comprehension varies with the demands of language processing and prior experience with the degraded signal.
Introduction
Cochlear-implants (CIs) have become the standard of care for individuals with severe-to-profound hearing loss, with over 324,000 users worldwide (NIDCD, 2012) . This includes those who are born deaf and learn language through CIs (prelingually deafened) as well as individuals who are born with normal hearing (NH) and receive CIs after losing their hearing later in life (postlingually deafened). However, despite incremental advancements in signal processing, the acoustic input conveyed through CIs remains severely degraded. Consequently, while some CI users comprehend speech exceedingly well, others gain little benefit from their devices (Blamey et al., 2013; Holden et al., 2013) . Research exploring this variability has focused on device-related and biological factors that modulate the quality of the signal (Boons et al., 2012; Geers & Sedey, 2011; Holden et al., 2013; Sarant, Harris, Bennet, & Bant, 2014) . This assumes that limited comprehension must reflect missing information within the degraded signal. Yet, years of psycholinguistic research has demonstrated that comprehension involves more than signal properties and includes the cognitive and linguistic processes that mediate interpretation, e.g., word recognition, syntactic parsing, pragmatic inferencing. These procedures are executed nearly effortlessly in NH listeners, but less is known about how they unfold under conditions of signal degradation, as is the case for CI users. Thus, it remains unclear whether variation in language comprehension among CI users is solely a product of the poor signal itself, or also the result of differences in the higher-level processes that interpret the degraded signal.
The current study investigates this question by focusing on the interpretation of prosody, the sound structures that link elements of meaning within and across sentences. Prosody is often conveyed through pitch changes on accented words (Bolinger, 1986; Cooper, Eady, & Mueller, 1985; Cruttenden, 1997; Ladd & Morton, 1997; Lieberman, 1960; Pierrehumbert & Hirschberg, 1990; Terken, 1991) , but these cues are severely limited in CIs. However, cooccurring changes in intensity and duration exist in natural speech (Bard & Aylett, 1999; Breen, Fedorenko, Wagner, & Gibson, 2010; Cole, Mo, & Hasegawa-Johnson, 2010; Fowler & Housum, 1987; Lam & Watson, 2010; Kochanski, Grabe, Coleman, & Rosner, 2005; Wagner & Klassen, 2015; Watson, Arnold, & Tanenhaus, 2008) , and these are well preserved in CIs. Yet, little is known about how these redundant cues are recruited by CI users. Beyond its clinical relevance, answers to this question will shed light on http://dx.doi.org/10.1016/j.cognition.2017.05.029 0010-0277/Ó 2017 Elsevier B.V. All rights reserved.
